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(54) POLYVINYL CHLORIDE COMPOSITION 
(57)Abstract: 

PURPOSE: To provide a polyvinyl chloride compsn. contg. a high-molecular plasticizer, excellent in 
antistatic properties, bleeding little to the surface, and nonsticky. 

CONSTITUTION: A polyvinyl chloride compsn. comprises polyvinyl chloride, an ethylene-unsatd. ester- 
carbon monoxide copolymer, a polyethylene glycol having a number-average mol.wt. of 200-2,000, and an 
inorg. salt selected from the group consisting of an alkali metal perchlorate and an alkali metal thiocyanate. 
The compsn. may further be compounded with a liq. plasticizer and/or a thermoplastic elastomer prepd. by 
polycondensation. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

http://wwl9.ipdl.ncipi.go.jp/PAl/result/detaiymain/wAAAo 11/16/2004 



Searching PAJ 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9ipdl.ncipi.gojp/PAl/result/detail/main/w 



1 

* NOTICES * 



Page 1 of 1 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Polyvinyl chloride (A) Ethylene, partial saturation ester, and carbon monoxide copolymer (B) Mineral salt 
chosen from the group which consists of the polyethylene glycol (C) and perchloric acid alkali-metal salt, and 
thiocyanic acid alkali-metal salt of number average molecular weight 200-2000 (D) Becoming resin constituent. 
[Claim 2] The resin constituent according to claim 1 with which it furthermore comes to blend a liquefied plasticizer. 
[Claim 3] The resin constituent according to claim 1 or 2 with which it furthermore comes to blend condensation- 
polymerization system thermoplastic elastomer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the antistatic formula of the polyvinyl chloride which blended the 

polymeric plasticizer. 

[0002] 

[Description of the Prior Art] Cost of a polyvinyl chloride (PVC) is cheap, and it is used in the field of a place to 
versatility which has the outstanding property. Although DOP and the elasticity grade which blended the liquefied 
plasticizer like DINP are especially used widely, with time, a plasticizer is vaporization and it is a problem to carry out / 
exfiltration, and for a mold-goods front face to become dirty, or to cause physical-properties change. For this reason, 
transposing some or all of a liquefied plasticizer to the polymer plasticizer which consists of ethylene, partial saturation 
ester, and a carbon monoxide copolymer is performed. However, since PVC of such polymer-plasticizer combination 
does not have the volume resistivity value small enough, it is a problem to cause the static electricity failure depending 
on an application, and the antistatic formula for this combination constituent was called for. Although many formulas 
for raising the antistatic engine performance of PVC conventionally were proposed, a formula which applies to a 
polymeric plasticizer combination system, and is cheap, and the trouble of stickiness generating by bleeding does not 
have, either, and does not have a bad influence on physical properties was not known. 
[0003] 

[Problem(s) to be Solved by the Invention] Then, practical, this invention persons took into consideration that it was 
expectable that a field of the invention spreads, when the volume resistivity value was 1010 or less ohm-cm, and they 
considered the effective antistatic formula cheap [ of the polymer-plasticizer combination PVC ] and. When, using 
together and blending the additive of two sorts of postscripts as a result, the synergistic effect could be expected, and it 
came to find out that a volume resistivity value can be effectively reduced by little addition, and this invention was 
reached. Therefore, the purpose of this invention does not have a trouble by too much bleeding, either, and it is in 
offering the antistatic formula for the polymer-plasticizer combination PVC which does not have a bad influence on 
physical properties cheaply substantially. 
[0004] 

[Means for Solving the Problem] That is, according to this invention, it is a polyvinyl chloride (A). Ethylene, partial 
saturation ester, and carbon monoxide copolymer (B) Polyethylene glycol of number average molecular weight 200- 
2000 (C) And mineral salt chosen from the group which consists of a perchloric acid alkali-metal salt and a thiocyanic 
acid alkali-metal salt (D) The becoming resin constituent is offered. 

[0005] Polyvinyl chloride used by this invention (A) They are a homopolymer, copolymers, or such mixture of the 
vinyl chloride manufactured by various polymerization methods, such as a suspension-polymerization emulsion 
polymerization and a bulk polymerization, etc. A random copolymer with the vinyl ether like alpha olefins, such as 
x ethylene and a propylene, vinyl ester like vinyl acetate, acrylic ester, unsaturated-carboxylic-acid ester like methacrylic 
ester, and alkyl vinyl ether as a copolymer, vinyl bromide, halogenation vinyl like vinyl fluoride, acrylonitrile, styrene, 
a viriylidene chloride, etc. can be illustrated. Copolymerization of the monomer besides these may be carried out in the 
amount not more than 20 mol %. You may be the graft copolymer obtained by making an ethylene-vinylacetate 
copolymer, thermoplastic polyurethane, etc. into a trunk polymer, and carrying out the graft polymerization of a vinyl 
chloride or a vinyl chloride, and other monomers to this as other examples of a copolymer. 

[0006] The ethylene, the partial saturation ester, and carbon monoxide copolymer used as a polymeric plasticizer in this 
invention (B) Generally it can obtain by carrying out the high-pressure radical copolymer of ethylene, partial saturation 
ester, and the carbon monoxide. As partial saturation ester, the vinyl ester like vinyl acetate, a methyl acrylate, an ethyl 
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acrylate, isobutyl acrylate, acrylic-acid n-butyl, 2-ethylhexyl acrylate, acrylic-acid iso octyl, and unsaturated- 
carboxylic-acid ester like a methyl methacrylate can be mentioned here as an example of representation. The thing of a 
carbon monoxide of 5 - 20% of the weight of the range is preferably common [ the polymerization presentation of this 
copolymer / ethylene / 40 to 90% of the weight / 50 to 80% of the weight / partial saturation ester / ten to 30% of the 
weight ] usually three to 30% of the weight preferably five to 50% of the weight. Moreover, it is desirable that the melt 
flow rate (190 degrees C, 2160g load) of a copolymer uses [ l-500g / ] the thing for 5-100g / 10 minutes especially for 
10 minutes. Moreover, partial bridge formation of this copolymer may be carried out using a peroxide, an electron ray, 
or a poiyfunctional reaction agent. Such partial bridge formation can be performed before combination or after 
combination. 

[0007] polyethylene glycol (C) used by this invention number average molecular weight ~ 200-2000 ~ it is the thing of 
250-1000 preferably. When what has larger number average molecular weight than the above-mentioned range is used, 
the remarkable improvement effectiveness in antistatic is not accepted. 

[0008] Mineral salt chosen from a perchloric acid alkali-metal salt and a thiocyanic acid alkali-metal salt with the 
above-mentioned polyethylene glycol in this invention (D) It uses together. As an alkali-metal salt, salts, such as a 
lithium, sodium, and a potassium, are suitable. Addition of these mineral salt can raise the un-charging nature of a 
polymeric plasticizer combination polyvinyl chloride in multiplication. 

[0009] In addition to the above-mentioned indispensable component, additives, such as various stabilizers, a liquefied 
plasticizer, a solvent, a pigment, and carbon black, may be blended with the resin constituent of this invention. 
Moreover, other thermoplastic polymers may be blended for amelioration of various physical properties, such as a 
mechanical strength and thermal resistance. Condensation-polymerization system thermoplastic elastomer like dioctyl 
phthalate, dinonyl phthalate, a liquefied plasticizer like tricresyl phosphate, zinc stearate, calcium stearate, barium 
stearate, a stabilizer like epoxidized soybean oil, rubber strengthening resin like ABS, MBS, and AES, a polyester ether 
elastomer, a polyester ester elastomer, and a polyether amide elastomer as such an additive or a compounding agent etc. 
can be illustrated. 

[0010] Although the loadings of ethylene, partial saturation ester, and a carbon monoxide copolymer change also with 
purposes of use, it is usually common per polyvinyl chloride 100 weight section the 20 - 200 weight section and to use 
at a rate of the 50- 150 weight section preferably. When blending a liquefied plasticizer and other thermoplastics, the 
loadings can be chosen as arbitration, for example, can be used at a rate below the 200 weight sections as opposed to 
the polyvinyl chloride 100 weight section, respectively. 

[001 1] When there are not much few loadings of a polyethylene glycol, its effectiveness is small, and when it uses for a 
large quantity not much on the other hand, there are many amounts of bleeding to a front face, and since it becomes the 
cause of stickiness, it is desirable to carry out suitable amount combination. Although permission loadings change also 
with the classes and the blending ratio of coal of each component of a resin constituent and it cannot generally ******, 
it is good to usually blend at a rate like 0.5 - 5 % of the weight especially 0.1 to 10% of the weight among a constituent. 

[0012] Moreover, especially the optimum range of the loadings of a perchloric acid alkali-metal salt and a thiocyanic 
acid alkali-metal salt is good to **** in an amount which becomes 0.1-2 % of the weight 0.05 to 5% of the weight 
among a constituent. 
[0013] 

[Example] An example is given below and this invention is explained concretely. In addition, in each example and the 
example of a comparison, a polyvinyl chloride, an ethylene copolymer, a polyethylene glycol, an alkali-metal salt and 
various stabilizers, a plasticizer, thermoplastic elastomer, etc. used what was shown in Table 1. 
[0014] Moreover, the antistatic engine performance of the test piece created in each example was evaluated by 
measuring a volume resistivity and surface resistivity by the following approach. 

(1) After putting the test piece which carried out volume-resistivity creation on 23 degrees C and the conditions of the 
temperature and humidity of 55%RH for 24 hours, it measured under these conditions using the high resistance meter 
by YOKOGAWA Hugh Red Packard 4329A mold. 

(2) After putting the test piece which carried out surface resistivity creation on 23 degrees C and the conditions of the 
tehiperature and humidity of 35%RH for 24 hours, it measured under these conditions using high resistivity meter Huy 
Lester IP by Mitsubishi Petrochemical Co., Ltd. 

[0015] After mixing a polyvinyl chloride given in one to example 7 table 1, ethylene acrylic-acid n-butyl and a carbon 
monoxide copolymer, a Ba/Zn system thermostabilizer, epoxidized soybean oil, a plasticizer, a polyethylene glycol, 
lithium perchlorate, etc. by the blending ratio of coal indicated in Table 2, 170 degrees C carried out melting kneading 
for 10 minutes using the small mixer (lab PURASUTO mill made from an Oriental energy machine). After carrying out 
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pressing of the constituent of obtained this invention at 1 80 degrees C and considering as a sheet with a thickness of 
2mm, the above-mentioned approach estimated the electrical property. A result is shown in Table 2. 
[0016] The constituent which does not contain the full-indispensable component of this invention as shown in Table 2 
was prepared by the same approach as an example using each raw material given in one to example of comparison 7 
table 1, and sheet creation and evaluation of an electrical property were performed by the same approach as an 
example. A result is shown in Table 3. By blending all the indispensable components specified by this invention so that 
clearly from the result of Table 2 and 3, the synergistic effect is demonstrated and it is 1010ohm.cm2 at volume 
resistivity. The electrical property of the following level can be attained. 
[0017] 



[Table 1] The raw material used for the example and the example of a comparis on 
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[0018] 

[Table 2] A combination presentation and an electrical property 
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[0019] 

[Table 3] A combination presentation and an electrical property 
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[0020] 

[Effect of the Invention] The resin constituent of this invention can be widely used for clean supplies, such as the field 
as which a change with time or stickiness of physical properties are not accepted substantially, and un-charging nature 
is required as a film, a sheet, and various mold goods since un-charging nature is also good, for example, OA 
equipment, automobile interior material, flexible freight containers, a **** glove, ****** janc ia**** apron, general 
industrial use and the roll for business machines, a card case, a hose, flooring, etc. 
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